
(19) JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: -| Q21 5524 A 



(43) Date of publication of application: 1 1 .08.98 



(51) int. ci H02J 7/00 
G01R 31/36 
H01M 10/48 




(21) Application number: 09016161 


(71) Applicant: 


ROHM CO LTD 


(22) Date of filing: 30.01.97 


(72) Inventor: 


FUJITA HIROYUKI 






INOUE KOICHI 



(54) POWER SUPPLY MONITORING IC AND 
BATTERY PACK 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply 
monitoring IC capable of controlling the operation of 
batteries, without requiring a part to be externally added 
in spite that the number of batteries are different in each 
battery pack. 

SOLUTION: A power supply controlling IC 2 has 
detecting input terminals U1 to U5, which bring in each 
voltage of batteries 5 to 7 and comparing means 1 1 to 1 4 
which compare each of the voltages of the batteries 5 to 
7 with each given reference voltage. To control the 
discharging and charging of the batteries 5 to 7 with the 
output of each comparing means 11 to 14, mode 
terminals M1 to M3 are provided which inputs signals for 
specifying the number of the batteries 5 to 7. 
Furthermore, two kinds of circuits are provided: circuits 
15 to 17 which are capable of forcing a part of the 
comparing means 11 to 14 to go into a given output 
state, based on the signals inputted to the mode 
terminals M1 to M3, and circuits 9, 10 which excludes the 
outputs of the comparing means 11 to 14 in the given 
output state. 
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(54) [3§#3<Z>£$*] l^gll C&U^&^V^ 



(57) imm • 

saefMai i c 2 m& 5-7 <n&n& 

1-14 ir£#-*-5o «-it«*&i 1-1 9 6om^Jl-J: 

Mi—M3Sr88ttTV^o ^tt, ^e- FWM l -M 
3 f-A;^£;ft£m^l-S^^Tfttfc^SM l -M3 <D— 

IeIKi 5-1 7t, WS10fffoffl*ttlBi:4ofcittt* 




1 

1 1 m$k<Dmm<v&mj±$:%L v &&mmm a 

I CI^V^T, 

mm^u i c 0 

mmmzmx&m&s^ u^b-tz ^ b&wmb-tz 
[it 3 1 it Mm i x«:w*jb 2 ^iBtt^assEa 

[0 00 1] 

Sr*J»-f*S«JSRE» I C (Integrated Circuit) dUTr 
[0 0 0 2] 

[t£^<7>&«] ffi3fc<7>ajBKfi I CKLo^TEl 3X1512 

5 — 7 cojfea^asrejfti-t-a y ^ 9 ^-y ^~ 

C2 bSrfflv^r#Sffi5 — 7<7>«|ES:EaL, i§J&ft;tf> 
[0 0 0 3] mf&5-7^^{ifi I j^^|(i ( - i i:^j{ l i^ 

$ix^ 0 a»5<oa;*fi:flad5a«Ea i C2 bo»fflffl 

A^5g^U 1 &Zfimt&'<y? 1 b<D ( + ) ^3(Cgt 
£*v£ 0 m^7C0{Smffi{I^A^ffi^U4S:U t N^^^ 
/US^MOSFET (MetalOxide Semiconductor Field 
Effect Transistor) 8COKW >KffiK£*L5o 
[0 00 4] MOSFET8(Oy»^^ (-) 4 K 
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SttSitSo M0SFET8O^hH«fTl|;81 

me b 7(oS«"r , j»*SA/j4S^U3J2:S8ttSixSo 

[0 0 0 5] 8iSg£ I C 2 b K*5^T, iffiT-U 1 i:U 

2<^Pfl{clgfitRi i:R2 3&Sji[3RJjc:SjKSix5o 

u 2tU3 <7>Ppgi-SStR 3 <Jr R 4 asfi^JKSttSix 

10 [0 00 6] JggtR liR2 <7>»jK*^aSJt»* 1 1 <D 

^sca**^ (+) {zmmzft&o ttttssi lc^ste 

A^fig^ (-) (c:^^U2comJ±i: ( 9Sjpm/±Va/£ 
tti^^U±^A^$tt5o JfiStR3 tR4«t,W 
tfcttSl 2 ^RteA^jiS^ ( + ) KSattStb*. *« 
SSI 2<7>RteA2>« J P (-) i^^5g^U3comJEi:i9 
S*^JEEVbfcttiiiV^i±^A^S^5o f&JnlRS^R 

6<©ft«q>^sit«»i 3 ^^steAyjss^ (+) 

^£*x£ 0 it£*S 1 3 OKSA^SH- (-) i-fci^V 

k u-</uj: v) i>mmmj±v c ^ije^a^ six 

20 £ 0 

[0 0 0 7] JttSESl 1-1 3<Dm*J&Tls KI§]» 9 b 
{-A^£*x5 0 TV K@B9 b <t!9ttSffF^rfS-§-SDdS 

tayjstt, ®*a*]wiiiKi ot^A*six5 0 ig^sa 

«SixfcMO S F ET 8 S:^y/t7B»t5o 

[0 0 0 8] SipSJEVa— Vdtt*L<ftoT*5f9, 
*t«»l 1^1 «?&5 — 7O#«ffidS0f£<©ifl» 

fiE2. 2 V"C*>5 0 SJfe5~7<Z>^T36SiaJScBaffi«t 9 

sd^^j^ 0 — ^ m«i5-7o l^-e^ig^m 

mJE £ 9 {£ < **xtf T V KEH8 9bj;9p- i"</KZ>Sc 

[0 0 0 9] MtmSf^IiS *s D^-f 
S > igScmffJIWlHlK 1 0 fSMO S F E T 8 ^r^V Ltffl 

ia«aWJ»lHlKl OttMOS FET8 
40 [0 0 10] ^iC, H4iCJtlEt£*<0««l^^^ (0 

3) kmmf8.<Dmi&'<y? 1 c^r^-r 0 mnt5-7i^^ 

/CLTa»<OttttJ|HlK3 0--3 2*»^to-fr5o 
[UK 3 0-32 ttp]— <^IsIK-e*> 9 , ^Jxf^¥— <7) I C 

[0011] ^&miH]2g3 0-3 2(i*5^T, iST-U 1 

RRlt R2(7)g^f^itfc$5[g3 5«C*S*5A^flS^F 

( + ) (C^^H^o it«SES3 5<z>SteA^«^ (-) 
(ili«^U 2<Z>®E± «9SipHJE V a fctfiii^mBE^A 
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[0 0 12] fttti(p|&3 0-3 2<D&1S&-T0£9mjl 

19, r>Kiuss3 6 xvmmfft^m^sDtmtjts^ 

ii»*«l»iaK3 4|cA^Slx5 0 «c«f*r«*SDas 
u~</kz>£ tiiSScttffl^IalgS 3 4 ttMO SFET8 
£r2i->' U — ;S\ n — l/^iftofct^MOS F ET 

[0013] 

SKEaiC2b (Hi 3) 3 ^comStl 5 — 7 fC 
L^»*E-C#*v^ o*9, ftft^ftstStt, a«c 

[0014] m^(om^, mAiZTF-txiizmm 

3 0-3 2 £Vmt}£frZ>&m?r\Z-T^ h'&m&ftjtz 

[ooi5] *«wf*±ESJB«:<»stu tmim&m 

[0 0 16] 

[^M^ft?*-r^fcfeco^g] .hEBttSra/s-t-s*: 

"9 i&tf tfttbffl A^M^f - <b , ifirE«Ml<z>#*EE**;h^;K 

[0017] c^)J;5/^{a5h tKEfli c 

<5 0 »£#tt;«S<z>#fflyj£T>' KHKICA^i-S w i: 
^^SBEJ: ^te^^irtiCD — u-<yut/^-5 0 T> Kiel 38 
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[0018] ^e— KW^F-K^-f ^^Xtto-i/^/u© 
«EEK J: 5*?&offl*Sr»^5«*SrAAi-5 i i: 

10 [0 0 19] Sfc, *^^2«T1t JbESfl 
<z>*/S{;i*5^-<\ HfTE£S1S«ffittiatt«aflET?*>9, Sir 

U*«rT>KiaK-CT^K»aU Mi-, AVE&fflftK: 
Bf^o W tfcgg t -T 5 c b & X # a in gg J: 9 BuE^- - 
K^twA^^^^ff^i^S^^rmfEit^a^-gp 

20 [0020] r^ip^Mia^t, saasaic 

[0 0 2 1] 

<m i <ojatoBtB>H i tt***?g»«)WBEa i c 2 

SrfiEfflLfcSJ&^y^ 1 <nm&mx$>Z> 0 Hi«c*3V^r 
30 H3 il3— »»^ov^ttl3— W-g-Srf+b, SflftlftWS: 

r ir^T't, m 1 l-^t- «tftt3ft©t»5- 7«rfM» 

[0022] ismffifls^fellgjry f?^tylis- 
7^s5ij(c:S!iRSixs 0 mm, 5 ^sssffiflHjssaagea 1 

C 2 cotftttiffl A^SS^FU 1 , U 2 Xt5«&^-« y 9 1 O 

( + ) «f3{:^$^ 0 «?t7(Z>fi«ffi«3ftSA** 
? U 5 Rrmo S F E T 8 K ^i-S«* ft5o M 
OS FET80y-Xfj: (-) ffl^ 4 {rgg«5ixTV^ 
40 ^ Q 

[0 0 2 3] MO S F E T 8 <D*f— V ttfik+T 1 

«JBE»I C 2{Ci:(9^-V/^^©I^$tb5 0 M 
O S F ET 8 y f y/^t*fe5o SSil 5 £ 6 (£> 

Stt^ttA^iS^US^ftttSttSo ®fl!L6i:7coS 
«S*jawtA/l« : F-U4^«ttSix5o ^-KWMltt 

mfcsnmm&m^mmzfrZo ^-fwm2, m3 

[0 0 2 4] mmmU I C 2 (C^oU>T, A^agT-U 1 <b 

u 2<z)ra(<ugfitR i b r 2^ig^j{-ejHsnso a^^s 

50 2 i: u 3 go f^teR R 3 b R 4 tfSflltfUWKjKSix 
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So A^ffi^u 3iu4 <Dm\zmmR stR6 tmmiz 

»tt$*t5„ A^M^IM iU5*1i:)SftR7i:R8 
35SjttW^«ittSixSo A^S^usttSMftStu 

[0025] JgJftR i £ R 2^ffijR*j&&sjt;SMSi 1 CO 
#£fcA^a&^ (+) l^l^Wo Jt«»i ico^te 

a^s-p (-) \a*A£}m?v2<Dmi±£V)mmmf±v 

at*ftVi^W3tti**jj$fr& 0 «fiLR3£R4<^88tt* 

jft*stk«£»i 2<7)^sfeA^ffiT- (+> {zmm&nzo 

ttttSl 2<z>SteA^ffi^ (-) icttAAS^Fuaot 

[0 0 2 6] ®tr[R 5 t R 6 WffijR**;&i&sit«» 1 3 <D 
^SteA^igT- (+) ic^M^n^o JfcftSi 3(Z)S6 
A^ig^- (-) ^«A*iH J FU4(Z>SJEJ:!9SipaBEV 

^H:««8i4(D*KI5A*«f (+) fc««*;h,So 
itesS l 4 <£>K$sA;^#S^ (-) Ktt^vKw^J: 
^S^mEVdfctt^^SJE^A^^ixSo Jttt»i l 

ttttsi 1-1 3(ou^fla(^tt2S#tti*«!fffliaKi 5- 

[0 0 2 7] £fc. ^™ KS^M 1 -M3 Kfcfc^rit^iX 

Qzmjj&miai&i 5-1 7as«sK$;h/cv^ 0 gg^m 

5-1 71*. *tfclSSi 1-1 3ootH^i: 

± 9 . ite?§s 11-13 <7>*ix-ptbSra»jw{cxN>r 

SfMl -M3te#J&£tR 1 0 — R 1 2Sr^hLT^ 

[0028] ffita^jaaiaKi st**— fwmi^ 

t^o — ;6\ ffi^W/ji&SlHlKi 6, 1 7»*«^e"Kfl8 
^M2, M3 fa^xi — W^/^A^SixTV^eOlffS 

^m^^fTt>"r. tt«»i 2. 1 3^e>ttj*sixs«-& 
^4iry Klsite9icA*-r5o 

[0 0 2 9] ATTF-rfiB^^ffiffi-fe/ua^-Cfc 9 , ffi 
KEK 9 tttSft 5-7 <D®E £ i: <z> J**M£ 

*as7^Kfflf«i*;h,5 0 aa5-7o^T^att«aiE 

J: 9 Bfttixff T > KIslSS 9 J: 9 ^ u^yi^ftSffF^TfS 

[0030] it, asffF^r«*s d^^^t i/^t 

£><5 1 * , xB%S»i9?(I]25 1 0 teA^ag^T 1 
tiT^5MOSFET8^>tt, ( + ) 
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(-) ffi*4{zmM£frX^^s<-y~r/^=il<'t 0 ^ — ? 

F E T 8 S:^7 ItM 5-7 cO^SSrftlh-r^o 
[0 0 3 1] 9 \Z.nfcm<D&G'&t>mtzthZ><DX\ 

IC2T3 g^li 5-7 £r©j$l1-£ It^t* 

10 5 0 

[0 0 3 2] *fiEffl J t/u«fP55'A^S?i!iSri¥ALT4a^ 

^l©XH2gT't, ^e- Kffi^Ml -M3^JgSiCvN 
u^</uxtin — u^:/wc^mffi5rA^-rsir <t 

20 5 0 si, i c 2 -eesi-r 5*?&ttas ot* 

[0033] ^(DXjic&mmmmtczzk. im<om> 

. i c 2 -c i - 4 &<z>«ffio*j»&fT 5 r 

Z><DX\ aft**fto-C tt»ES I C 2 Sr*l"Cttffl 

^Hdsftv^co-e, «j&^y^^»flB, »sf*^«ara^sffi 

b°p3 3^^r^ir L^^r*l-4acomftb,oa^4:?T9 
[0 0 3 4] BEiC, m?&5 — 7 3aSia5te*^ , ia«Sttfcfto 

km&xiiz* tt:i!^ss:fflv^■c«■«^&5'-7<b«E^^f 

40 fiWx.ff4. 3VCfc5 0 tit, tft5-7«)lfl-e 

JtlfcMOSFET ^r^-^LT^SilS- 7 

C05£m^^lhf 5 0 
[0 0 3 5] iglSgE^^tti-r^i-li. MO S F E 

T 8 <D £ 5 (^1^ 5-7 [z.WM\z.migL£in,X^Z>m : f'%: 

m\<^xz<Dmi L x<Dmj±&Tzm^&z>z.k^£.*)m${t 

mftb.5-7^iE^J(C^$ix-C^5MOS FET (H^ 
itT) Sr^7LTSJ&5^7^ffifflS:«Jh-r5o 
50 [0 0 3 6]^, M1&(DBmX*<DmM^$l I C 2 X'fflffl 
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J:5l--T5^i:^T#^ 0 MOSFET8H(t!i^ 

[0037] <m2(DmmBm>*mw<Dm2<Dmmm 

t 3 a^sft 5-7 sr»]»t sm^tft/^ ^ ^ 1 a<z> 
[oo3 8] ?K9&mi!>>bmz}) 3 f-'>j*4*>mt&5~~ 

^ U 5 Xtmo S F E T 8 © K U»f y liS3ttSft5 0 M 

osFET8<z>y— >m* (-) as^4i^figjttsn-5o 

[0 0 3 9] MO S F E T 8 CD^— h ttSiB^T 1 

sax, «agigg& i c 2 a ic j: 19 j-^/j-^mmzftZo 

me t 7<z>SBBE=fjSttA^«^U4li:««S*LSo 

[00 40] Sjfig££ I C 2 a l£*5^T\ A^SS^U 1 
iU2 0Pfl^lgfitRl bR2&m&llZ&m£tiZ 0 A^ 
«B^U 2tU3 ^BB^SStR 3 i R 4 as^JI-SBRStb 
6o AMfUS i:U4<Z>BHKUgStR 5 £; R 6 riS^f- 
&m£tlZ>o i:U5^ra^Jfi*tR7 iR8 

[004 1] JgfetR l t R 2 05«tt*jfti;^tt;a» 
^SKAASf (+) lc«!ttSJx5o lcoK 
A^SS^ (-) lc«A*SS J f : U2^«BEJ: 9S3|iajEV 
a/fttKl^SffiaSA/jSixSo ffiinR3 tR4<D^jgg<£ 
jSa*Jfc«»l 2co^SteA^ffi^ ( + ) IdttttSnSo 
*«gl2©S«sA^ (-) i-fiA^ffi^U3^m 
flE<t !9£3p«EEV b«^tB^v^«JEi&SA/^Si^So 

[0 0 4 2] Jgftt R 5iR6 <Z>«tt*j£i&Sit«Eg 1 3 CO 
#K*SA;*jiB?- ( + ) KSSttSttSo tfcttSl 3<£>K3te 
A;ft*gT- (-) lc«A^iS8 : f : U4^>«BEJ:9SS»aEEv 

A^ltttSl 4<o*KfiA*S : f ( + ) lc«ttSix5o 
tt«gi4(OSeA?3S^ (-) icite^^ Ku^J: 
9S»«ffiVdfc-Jti«v^«BE^SA^Six5o tfcttS l l 

- l A(D\Af}^WT^ K0K9 a nA^£;H£o 
[00 4 3] ^T-M 1 3 . 4 -fe/i^e- KSJ r> 
9^M^tltl/^ 0 £3 <9 1 9 13^ 
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£fc§£ l l otH^f u^/u^Htfjl^M' u^/uoffi^^l 

■fc A^e— Ktf>*&"C& 9 , ig^-M 1 ;&SflI?fe 5 (D^mitLM 

Six5ja>SStt$*x5o SfMlttSftRioSr^Ltft 

[0 0 4 4] 3 -fcyi^e— K0>*-fi\ A^jffi^U 1 ir u 2 

10 *5tfS, «J9»*.I11K1 9^rvKIHK9 a (cfS-f-SriSI 
T>- K0K9 a T\ fftJx.riBiia!<iOJ: 

<fc<9, 2-1 4 3&»e>tH^Sti5fS-?-<7>TV K«L 

[0 0 4 5] 9 „ 7VK0K9attSft5-7 

tt«ffF^r«»SDS:ta^j-t-5o *?: tt, ifi»«ffil?P(i]& 
l 0tttt*S¥^I{f#SD^J:9Sa^-T l WRttSixT^ 
SMOS FET8S:ty/t7filSlt5 0 3i?/we— K 
20 <Z>*£\ T> KEIK 9 a &t^J&m*J^tH]i& 1 0 ISifcig? 

[0 0 4 6] mM<fc 9 , «*.fi. y-nx-yt^ 

=i ^~Cf3:C PU (CentralProcessor Unnit) (7) 

mm\^ x -oxmm<DWcm> 3 axte 4 a t * 5 <t 5 j-a 

45t>^$)5^, *H16®lBo*aSEai C2X*i2 

mm (Hi) aw**** <H2) -ewt»fp*— 

-4®-C£>54§3\ ^"91&x[hIS&1 9S:±IE»l^lfi 

[0047] <^3(o^mnm>^mMcom3^mmm 
3te«*Ea-rsaiHea icso &m**itmM'<iy# 7 

0O^ny^8Tfc5 8 UBEfil C80H4fl©y^ 

40 $J±4 *^m%L2 1^2 4Z^tl?thi®]&m i RXFi&3im 

[0 0 4 8] »!*ffifflS^e>l«««waf6 21-24 ^SjfLjIJ 

(+) o^sitt*n, ms& 2 4 <^ffi*teffl9as»m 

SlWffl^N^^^/USlt^MOS F ET 5 5<D KKVC 
g^^tt^o MO S F E T 5 5 <7> y-^^3EIfflftlffi<7) 
Nft^/^MOS FET56<7) KW 
ix, MOS F ET 5 5 coy— h^lffiS I C 8 0<D%& 

50 [0 0 4 9] MOSFET56(Oy-^^ (-) fiS^F- 6 
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1 I C 8 0 COSSET 2 \Z 
mmZftZo ft, MOSFET5 5, 5 6ttg^t5± 

[0 0 5 0] SM^UC1««R40H 
LT«ft2 l^**ffi:«^SglSStLS. &Ii}gfitR 
4 0 - R 4 7 ttSjSfi^ 1 k QS* y-rxas 
I C 7 3 O^gflfdA 9 IKgfi I C 7 3 

l^«HgftR4 l^Ltt«l2 l<z>ffittffi{RI(c«jR 

^ffifetR4 2^1X112 1 t 2 2<OSMa*J&fctt*t 
£nS 0 «BE*Wi!8^U2^«J|««:R4 3^1X1 
% 2 1 £ 2 2 oatt^JttfcSBR* *bS 0 
[0 0 5 1] «/j«J&4B^U C 3 *SftflH&£tR 4 4 
LT«»2 2 t 2 3<Z>«jtt1>*|C«ttSn«o ®J±t£fcti 
S^U 3 ^«SHgfitR 4 5^ Lt^Mtllft 22i: 

2 3^^l:^Jtl§ 0 »*«««^UC4iS« 

6 ^ Ltli 23^24 OfllJK't'^i-S&Jtt 

£*x5 0 iJEftfflffi^u4^ftijgSi:R4 7^iti 
[0052] i^«s^uc i-uc4 n^tv^ntt 

»«3 0-3 3&U%if£Sg4 0-4 3iCl^WSt 

s 0 swi i:uc2cor^i-}g:6LR2oi:R2 i&m.m 
\z&m£frz> Q fgfetR 2o^R2 i <Dmms*M*<o?e&.ti* 

fctt*3 0<D#E(EA*jig^ (+) KA^ixSo tt« 

» 3 o ^KteA^a^ (-) ^«^tt*esa^uc 2©a 
[0053] mEEtftaiB^u 2 trnxms^ 

UC3<Z>BJ]l£j&StR2 2^R2 3 j^MfclSiRSixSo 
SJtlR 2 2 i R 2 3 ^<0«E)&SJt«8S 3 1 

SKA^^ ( + ) fcA^^tu-5 0 Jfci&S3 i<z>E<EA 
(-) K«*#tf&»^UC3*>«JEJ:9 <E>£fctt« 

jev b tz\fm^mm^7<ti £tiz> G 

[0 0 5 4] mmi^ «8^U3 tUC4<Z)Pfl^{^|SStR 
2 4i:R2 5dSil:5IJJCfiattSttSo ffifitR 2 4 <!: R 2 5 
^»tt*^<7>«JE^tt«SE»3 2^*SteA^J« J ?- ( + ) 
i-A^7^ix5 0 tb«»3 2^KteA*«B J F (-) 
fititeS^U C 4 CDHJEE J; 9 t>tfcggmi±V c 7^tiffi^®/± 
^A^SixSo 

[0 0 5 5] |^«^. ig^U4 £GNDGDfiiJlC|gSiR 2 
6 iR2 7j&SieWf£ggtt£;tx5o fiffiR2 6 ^ R 2 7(7) 
*Bfc*jS<0«ffiaSH;tt»3 3CD^SfcA^f«T- ( + ) id 
A^JH6o SfGNDttgJftStL, /7>K^/^ 
45o ifci&§§3 3 (©SteA^a^ (-) \Z-7=7^ 
A' J; 9 t>tt^mjBE V d ActtKi^®Etf s A;fc$ix5o 

[0 0 5 6] g{fiR20 4 R22, R24&t*R26<?> 
fifetMfi^L<. «^tf3MQ-C*-5o S1tlR2 1. R 
23, R2 5XVR2 7(OfiSifi|tt«L<, WitflM 
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Q-C&5o H:t!5aEEVa-Vd<^«EEffitt«L<, Jt« 
S3 0-3 3 T-tiX-ptiaMl 2 1-2 ACDm&t^Wm, 
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Japanese Patent Application Laid-open No. 10-215524 
(57) [Abstract] 

[Object] To provide a power supply monitoring IC capable of, 
even if the number of batteries is different, controlling 
battery operation without requiring external parts and the 
like. 

[Constitution] A power supply control IC2 has detection 
input terminals Ul to U5 for capturing the voltages of batteries 
5 to 7 ; and comparator means 11 to 14 for comparing the voltages 
of the batteries 5 to 7 with a predetermined reference voltage. 
In order to control charging or discharging of the batteries 
5 to 7 by output of the comparator means 11 to 19, mode terminals 
Ml to M3 which input signals for specifying the number of 
batteries 5 to 7 are provided. In addition, circuits 15 to 17 
capable of causing any of the comparator means Ml to M3 to 
forcibly enter a predetermined output state based on the signals 
to be input to the mode terminals Ml to M3 and circuits 9 and 
10 for monitoring and eliminating the outputs of the comparator 
means 11 to 14 that enter the predetermined output state are 
provided. 

[Claims ] 

[Claim 1 ] A power supply monitoring IC comprising a detection 
input terminal for capturing voltages of a plurality of 
batteries; and a plurality of comparator means for comparing 
the voltages of the batteries with a predetermined reference 
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voltage, wherein charging or discharging is controlled by 
output of the each comparator means , the power supply monitoring 
IC characterized by comprising: 

mode terminals for inputting signals for specifying the 
number of batteries to be controlled by the power supply 
monitoring IC; 

a circuit capable of causing any of the plurality of 
comparator means to forcibly enter a predetermined output state 
based on signals to be input to the mode terminals; and a circuit 
for monitoring and eliminating output of the comparator means 
that enter the predetermined output state. 

[Claim 2] A power supply monitoring IG according to claim 1, 
wherein a the reference voltage is an overdischarge voltage; 
when a voltage of the battery is higher than the overdischarge 
voltage with the comparator means , a high-level signal is output , 
whereas a low-level signal is output when the voltage of the 
battery is lower than the overdischarge voltage; and the output 
of the each comparator means is AND-processed by an AND circuit 
in the monitoring/eliminating circuit; and any of the 
comparator means causes its output state to forcibly enter a 
high level based on a signal to be input to the mode terminals 
by means of a circuit capable of forcibly entering the 
predetermined output state. 

[Claim 3] A battery pack, wherein monitoring of the battery 
is performed by employing the power supply monitoring IC 
according to claim 1 or 2, and a switching element connected 
to the battery in series according to the monitoring results 
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thereof is on/of f -controlled. 

[FIG. 1] A circuit diagram showing a battery pack according 
to a first embodiment of the present invention. 

[Reference Numerals] 

1 : Battery pack 

2 : Power supply monitoring IC 

3: Positive terminal 

4 : Negative terminal 

5 to 7 : Lithium ion battery 

8 : : N-channel . type MOSFET =-...--. 
9: AND circuit 

10: overdischarge control circuit . 
' ■ 11 .to 14: Comparator 

15 to 17: Dummy output processing circuit 
19: 3 or 4 cell mode switching circuit 
Ml to M3 : Mode terminal 
Rl to R8: Resistor 

[FIG. 1] 

Overdischarge control circuit 
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